Hypoxic ischemia and proteasome dysfunction alter tau isoform ratio by inhibiting exon 10 splicing.
Alternative splicing of tau exon 10 influences microtubule assembly and stability during development and in pathological processes of the central nervous system. However, the cellular events that underlie this pre-mRNA splicing remain to be delineated. In this study, we examined the possibility that ischemic injury, known to change the cellular distribution and expression of several RNA splicing factors, alters the splicing of tau exon 10. Transient occlusion of the middle cerebral artery reduced tau exon 10 inclusion in the ischemic cortical area within 12 h, resulting in the induction of three-repeat (3R) tau in cortical neurons. Ubiquitinated protein aggregates and reduced proteasome activity were also observed. Administration of proteasome inhibitors such as MG132, proteasome inhibitor I and lactacystin reduced tau exon 10 splicing in cortical cell cultures. Decreased levels of Tra2beta, an RNA splicing factor responsible for tau exon 10 inclusion, were detected both in cortical cell cultures exposed to MG132 and in cerebral cortex after ischemic injury. Taken together, these findings suggest that transient focal cerebral ischemia reduces tau exon 10 splicing through a mechanism involving proteasome-ubiquitin dysfunction and down-regulation of Tra2beta.